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SPECIFICATION 

Undorground PipM and Turmal Linings 

Thb Invontlon ftUrtet to undonjround ptpes 
and tunnal Snings. Tunnal finlnga ara commonly 
5 Ibnned liy abutting ringa or annular sections^ each 
fbnned by a numbor of part annular aagmante. 

Tvw> main typaa of conainictlQn are In currant 
lUM. In the "expanded" type, the aegmented rings 
era affacthmky axpanddd to fUl an sccuratsty 

10 formed excavation, so that (n the flnlahed 
Inataltatlon there are substantially no voids 
batwsen dta tunnel lining and the oxoavaten. 

In the ''gitHitsd" type, an annular void Is left 
batwsen the assamtM Dning andtha axcavation* 

15 andthi8voldlafUMG.a.gn9utad)byfcildctlnga 
suitablaflUtng materUI Into the void thnwgh 
grouting holes piovldad for iWa purpoaa fci iorna 
or all of the aagmants. The grouting hoia must bo 
made good aftar grouting 10 lasva a smooth 

20 auifscaatthalntafflorofthonrilng. 

Tha preaam tnvamton pravMas a tunnel lining 
sagmentformod with a bund bora open St the 
outarlaca of the segment ind slopping ihort of 
tha Inner ^ end hsvtng a vWbla Mantlflcation 

IB martconlhslnnerfacaoftheeegmentreglitadng 
with the bore. 

Sagmants of this constniotion oan therefore be 
usad In oonatractkm of the expanded type or tha 
gttMftad type, and whan usad In itm latter type, 

30 tha remali^ wall thickness at the inrar end of 
tha Wfrid boro Is merely broken away to fortKi a 
grouting hola for Injection of flllbig matarW. 

AddMonaSy. howsvar, In lha oasa ol an 
vqiandad Mig, 1i aomaHmaa fiappens that 

35 unbitendadvolda era created In tha soa 
aunoundbmltieMng dua to dvaibmakduring 
aoceevatloa Ia tha unbitantkmal removal of soli 
beyond tha UmK of the required tunnel bora. In 
thla case, some of tha blind holes maybe broken 

40 out to pannttkNiansad grouting. 

Ths inventton thus makes It posriWs If dealrad 
to standardise the design and production of lining 
sagmwns for use althar m expanded llnlnga or In 
grouted Urrfrtgs. 

45 Tunndsagmantaasdascdbsd^ovaani 
ususny made of ooncrata but tfwaa sUllad In the 
art wQI raoognba that tha bivsniion b appllcabla 
to aagmants «f other atntctural materials. 
Ona pertfeular form of eoncrota tunnel fining 

BO aay ine nta toaceordancawlthlhaiiwantionb 
deacribsd below, by way of «campla, wMi 



rafaranca to tha accompanying drawing, which 
ahows the sagmant In end aleva^n. 
The aogment la formed, pref^bly and aa 

56 0liovmatlt8m{d4ongtfi,whhab0ndbore 1 open 
at tha convex outer sur^ea 2 of the segment but 
stopping short of the concave inner surfeca 3 to 
leave a reduoed wall thickness 4. The Inner 
surface is marked with a visual Mandfk:atk)n of 

60 any oonvanlentfofm In registry with tha bora 1. 
For use tn an expanded linti^ oonstructton tha 
blind bora 1 is redundant and tha sagmsnt has 
the requisite smooth and oontinuaus inner 
surface. Whan tha sagmanc is employed In a 

65 gioutad oonstructton tha rsduoadwaO portion 4 Is 
broken away a^i. by drming, to open up e grouting 
hole, tha fcmar end of which Is fllladr grouting 
haa been oompletadtD make good the inner 
sitrfecs of tha oomplated tunnel lining. 

70 Tha Invention Is also appOcabia to pipes. i=or 
example, pipos may be laid tn a trench and|ointsd 
and to end, snd the trsnch backniled If tha Joints 
shouki leak, soil may ba washed into tha pfpe, 
laavfngvokls, outside It In such a case, the vokto 

76 may be suffldsntly large to mika grouting 
dasirabJa, and by making the pipes wNh blind 
Mas ki tha manner daacrft>sd above kicailsad 
(^ting can ba affected by selective breaking out 
of the holes. 

80 In another construcdva tachnkiua. pipaa aia 
thrust Into tha adi from tha bottom of a pit eolt 
being eixcavatad at tha leading end of tha pipe 
woik and further pipaa being added at tha rear 
and, at tha pit ea exoavailon pnoeeda. ht auch an 

86 InstairatfcKilhaaMeavatsd bars Is usually optferalxa 
to aaaa tha pasaaga of tha pipe sectkm through 
tha ground Tha reaimam void or voMa may then 
be grouted by bfaaMng out thaUkid hoieiaain 
tha eaaaora grouted unwl lining. 

90 Ctalfns 

1 . A tunnel tfnfrig aagmam or pipe section 
having a bfind bora open at ha outer, convex face 
and stopping short of the Inner face, end having a 
visible identificatkm mark on the l^r laoe In 

86 rsgleby with tha blind bora. 

2. Atunnal llnli^Bagmantaooordingtodaim 1 
wherein the bBnd bare teformed at tha Rdd- 
langth of tha aagmant 

3. A tunnel Bnbig ssgmam eubstantisRy as 
100 herakidescftMd with reference to die 

aoi^jmpanyinB uiawHiy* 
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